Background Totally extraperitoneal (TEP) endoscopic hernia surgery is increasingly popular since it is associated with little postoperative pain and with early return to work. Previous appendectomy may preclude preperitoneal dissection in patients with right-sided hernias. The feasibility of TEP surgery in these patients was the subject of the present study. Methods Between January 2005 and February 2007 all consecutive patients undergoing TEP surgery were included in a prospective cohort study. The study group consisted of patients with right-sided and bilateral hernias. Operative times, conversions, complication rates, and return to daily activities were recorded. Patients were divided into two groups according to previous appendectomy. Results A total of 462 patients with right-sided hernias underwent TEP surgery: 421 patients without previous abdominal surgery (group 1) and 41 patients with previous appendectomy (group 2). The conversion rate was significantly higher in group 2: four patients (10%) were converted to open Lichtenstein repair versus five (1%) in group 1 (p = 0.005). However, we found no significant differences in complication rate, operative time, and return to daily activities. Conclusions A right-sided (or bilateral) TEP procedure may be performed safely in patients after previous appendectomy. Despite a higher conversion rate, the vast majority of patients can be operated endoscopically.
The main advantages of endoscopic inguinal hernia repair are less postoperative pain and quicker convalescence when compared with conventional open hernia repair. Both transabdominal preperitoneal (TAPP) and totally extraperitoneal (TEP) hernia repair are technically demanding operative procedures necessitating adequate ''surgical volume'' to ensure recurrence rates comparable to the Lichtenstein procedure ( Fig. 1 ) [1] [2] [3] [4] .
Apart form surgical expertise, previous lower abdominal surgery may be a contraindication for laparoscopic approach. Re-entering the preperitoneal space after previous surgery may preclude dissection during a total extraperitoneal hernia repair. Very few studies addressed the feasibility of TEP hernia repair following previous abdominal surgery, usually evaluating a variety of operative procedures in the lower abdomen [5, 6] .
In a prospective cohort study we evaluated the feasibility of a right-sided TEP procedure in patients who previously underwent open appendectomy.
Materials and methods

Objective
The objective of our study was to evaluate the safety and feasibility of a right-sided or a bilateral TEP technique for inguinal hernia repair in patients following previous appendectomy. In a prospective cohort study patients who underwent a right-sided or bilateral TEP hernia repair after previous appendectomy were compared with a control group of patients with right-sided or bilateral hernias without previous abdominal surgery. We hypothesize that the TEP technique can safely be applied to patients with previous appendectomy.
Inclusion and exclusion criteria
Between January 2005 and February 2007 1,027 patients with inguinal hernia were selected for operative treatment in the department of surgery of the Diakonessenhuis. All patients diagnosed with a right-sided or bilateral inguinal hernia scheduled for TEP hernia repair were included in the study. Patients with recurrent or scrotal hernias were included in both groups. Patients with left-sided inguinal hernias and patients with an incarcerated hernia were excluded. Patients with previous appendectomy by lower midline laparotomy or laparoscopy as well as any other previous lower abdominal surgery were excluded as well.
In the Diakonessenhuis hospital three surgeons have extensive experience in the TEP technique, all three having performed more than 250 TEP procedures before 2005. From 2005 on, TEP hernia repair was the first-choice procedure for elective hernia repair and the vast majority of patients with hernias are operated on by these three surgeons. Apart form these three surgeons, TEP surgery is not performed by any of the other seven surgeons of the surgical department.
Patients who underwent open hernia repair because they were deemed unfit for general anesthesia (a prerequisite for the TEP technique) were excluded from the study as well as patients who had an open hernia repair by one of the other staff surgeons.
Surgical procedure
Three consultant surgeons performed all operations either as the operating surgeon or supervising a surgical trainee. General anesthesia was applied in all patients. The patient was positioned on the operation table in a neutral supine position. The TEP technique has been described previously [7, 8] . The approach in patients who had previously had an open appendectomy was not different from the approach in patients without previous appendectomy.
Outcome measures
Age, sex, and body mass index (BMI) were recorded prospectively. Similarly operative time, conversion to open Lichtenstein hernia repair, and intraoperative complications were registered. Postoperatively hospital stay, postoperative complications, time to return to daily activities, pain at 6 weeks postoperative, and short-term recurrences were registered by filling out forms by the patients at the 6 weeks follow-up visit. According to previous appendectomy patients were divided into two groups: patients without previous appendectomy (group 1) and patients who had had an appendectomy through a McBurney incision (group 2).
Statistical analysis
Calculations were made using SPSS Ò version 13.0. For all continuous data, results are presented as both medians with ranges and as means with standard deviations. Normality of data was checked by using the Kolmogorov-Smirnov test. Levene's test was used for checking equality of variances. When the condition of normality and equal variances was met, the t-test was used for independent data. When equality of variances was absent or normality could not be reached, the nonparametric Mann-Whitney U test was used. The chi-square test was used for dichotomous outcomes. Significance was set at a level of 0.05.
Results
In the study period 462 patients were scheduled for TEP hernia repair for right-sided or bilateral hernia. There were 421 patients in group 1 (no previous appendectomy) and 41 patients in group 2 (previous appendectomy).
Patient characteristics
There were no significant differences in age, gender, body mass index, and the proportion of bilateral hernias between the groups (Table 1) . The proportion of patients operated by a surgical trainee was not significantly different: 162 (38%) in group 1 versus 20 (49%) in group 2.
Operative results
There was no significant difference in operative time between the two groups ( Table 2 ). The conversion rates were significantly different between both groups with five conversions to an open anterior Lichtenstein repair in group 1 (1.1%) and four in group 2 (9.8%; p = 0.005). The reasons for conversion in group 1 were impaired vision due to peritoneal injury (n = 3) and adhesions (n = 2). The reasons for conversion in group 2 were impaired visibility due to adhesions (n = 2), peritoneal injury (n = 1), and bladder perforation in association with adhesions (n = 1).
Complications
There were no significant differences in postoperative complications between the two groups (Table 3 ). Return to daily activities occurred after a median of 7 days (range 1-41 days) in group 1 and 8 days in group 2 (range 2-35 days). Pain sensation 6 weeks after surgery was similar in both groups; there were no inguinal hernia recurrences (technical failures) in either group.
Discussion
The aim of our study was to evaluate the feasibility of the TEP procedure for right-sided inguinal hernia repair in patients with previous appendectomy. We did find a significant risk of conversion to an anterior open hernia repair in the postappendectomy group, but the chance of successful TEP hernia repair was still 90% following previous appendectomy. We did not observe an increased complication in either group, and no differences in outcome at 6 weeks follow-up.
The present study has a number of weaknesses. There is a severe imbalance between the numbers of patients in both groups. We are aware that sufficient power to detect small differences in severe adverse events (e.g., severe complications such as bladder laceration or short-term recurrences) is lacking. However, the condition of having a right-sided inguinal hernia after previous appendectomy is not very frequent, precluding any attempt to conduct the ''ideal'' clinical trial.
The major advantage of our study is that bias by differential treatments is absent since these patients were all uniformly treated. Furthermore, all patients were treated by experienced surgeons.
The main reason to perform laparoscopic hernia repair is limited postoperative pain and quick convalescence. Recent randomized trials, comparing Lichtenstein with TEP hernia repair, indeed indicate less postoperative pain, shorter hospital stay, and earlier return to work associated with the TEP technique [1] [2] [3] . A Cochrane review has shown that laparoscopic hernia repair is associated with quicker convalescence [9] . On the other hand serious adverse events and early recurrences (i.e., technical failures) may be more common following laparoscopic repair [9, 10] . In that respect the extensive learning curve of laparoscopic hernia repair is considered explanatory for the higher rate of serious adverse events following TEP hernia repair, and surgical expertise a prerequisite for obtaining good results [10, 11] . To overcome the issue of surgical expertise we limited the performance of the operation on approximately 800 hernia patients to three surgeons with extensive laparoscopic experience.
In a department with high surgical volume we studied the feasibility of doing extraperitoneal hernia correction [5, 6] . Although the rate of conversion increases considerably following previous appendectomy, still 90% may benefit from a procedure associated with considerably less pain and quicker convalescence than a Lichtenstein repair. Since the risk of serious adverse events is not increased, we feel that TEP hernia repair is the preferred operative procedure in patients with right-sided hernias and previous open appendectomy.
